Agriculture in Bangladesh is at a stage where there is a need for research priority setting. Given the physical, financial and human resource base, there is a need for proper allocation of these resources for higher and sustainable growth in production and productivity. On the other hand, resource allocation is needed to be distributed based on the commodity and regional importance. The study generates indices of research priorities for the crop sector of Bangladesh in terms of commodities and regions keeping in view the national developmental goals. Growth rates were calculated and compared share of different sectors, commodities were used to determine the priorities which is basically initial base of the congruence analysis method. Literature survey was carried out to understand the priorities at different point of times given the grand realities based on the secondary data. Division wise share analysis was done to determine the regional priority. The study concludes and emphasizes the need for (a) the increased allocation in agricultural research (b) strengthening of rice research activities (c) proportional allocation of research budget for pulses, oilseeds, cash crops, fruits and vegetables, (d) reduction of improper trade balance in export-import, and (e) regional importance for research resource allocation.
INTRODUCTION
Bangladesh is agriculture based country having a population of about 142 million (BBS, 2010) . About 84% of the total population live in the rural areas and are directly or indirectly engaged in a wide range of agricultural production. Agriculture is the single largest producing sector of economy since it comprises about 20.6% of the country's GDP and employing around 48.1% of the total labour force during the year 2010 ( Table 1) . Rice, jute, sugarcane, potato, pulses, wheat, tea and tobacco are the principal crops. The crop sub-sector dominates the agriculture sector contributing about 56% of total agricultural GDP. Fisheries, livestock and forestry sub-sectors are 22%, 13% and 9% respectively. Bangladesh is the largest producer of world's best jute. Rice being the staple food, its production is of major importance. Rice production was found to increase from 23.1 million tonnes in 1999-00 to 27.6 million tonnes in 2008-09 fiscal year. Crop diversification program, credit, extension and research, and input distribution policies like National Agriculture Policy, National Food Policy, Agricultural Policy Brief, Agricultural Sector Review, Millennium Development Goal pursued by the government is yielding positive results. The country is now on the threshold of attaining self-sufficiency in food grain production.
In recent years, priority setting has established itself as an important tool in the management of limited research resources. It aims to improve strategic planning and accomplish efficient allocation of scarce research resources to improve research efficiency within the framework of national policy goals (Contant, 2001 ). Priority setting helps (i) review existing resource allocation, (ii) update research agenda, (iii) make resource allocations more transparent and unambiguous, and (iv) strengthen credibility of the institution in soliciting support for research. National Agricultural Research System (NARS) is the collegial body responsible for the entire range of agricultural research in Bangladesh. It is composed of Bangladesh Agricultural Research Council (BARC) and ten national agricultural research institutes. The BARC, being the apex organization of the NARS, is responsible for strengthening the national agricultural research capability through research priority setting, planning and coordination of research, resource allocation, human resource development, monitoring and evaluation (M&E) and impact assessment (IA). In pursuit of its mandate, BARC formulates strategic plans and conducts regular sectoral studies, coordinates the formulation of master plans by the Agricultural Research Institutes, and provides policy advices and recommendations related to agricultural Research & Development (R&D).
There are two major approaches in priority setting procedures: top-down and bottom-up. Officials dominate the top-down approach and experts oriented towards achieving government goals and based on technical information provided by the research leaders and scientists. In some cases, 'top down' approach is followed in research priority setting with little or no consultation at farm level and without determining existing constraints. So, there remains a big gap between what is known and what can be done, and what is actually practiced by farmers. In case of the bottom-up approach basically farmers together with scientists is involved in the priority setting of problems and solutions. Farmers' needs, knowledge and priorities are solicited to formulate research agenda and identify research priorities. Priority setting approaches are found to be varied in different Consultative Group for International Agricultural Research (CGIAR) Centres. Generally, combining bottomup demand driven approaches with top-down supply driven approaches are recommended for priority setting in agricultural research.
Recently, Bangladesh Agricultural Research Council (BARC) has done a priority setting study by using a hybrid approach. Several group meetings were held to review the research priorities on sub-sector wise at ARI and University level. All Extension agencies e.g., Department of Agricultural Extension (DAE), Department of Fisheries (DoF), and Directorate of Livestock Services (DLS) and also Hortex Foundation were requested to provide information on identified field level problems. Four regional workshops provided valuable inputs on regional issues where all stakeholders including research, extension, educational institutes, private organizations, non-government organizations and representatives from farmers were participated. All these were taken into account in setting research priorities. Synthesis and finalization was done at a national workshop (Hussain and Iqbal, 2011) .
The objectives of the present study is to see the production trends of different crops and estimate their share in Bangladesh which would serve as a platform to NARS decision makers for setting priorities in efficient way.
METHODOLOGY
The study was carried out as post-doctoral research programme at the National Academy of Agricultural Research Management (NAARM), the constituent institution of Indian Council of Agricultural Research (ICAR) located at Hyderabad, India during the period from July 2011 to January 2012. The choice of method depends on the objectives of research, level of priority assessment (national, institutional or programme) and its simplicity in application, data requirement and capacity to allow participation of stakeholders in priority assessment exercise.
The selection of the model is also guided by the level of priority setting (macro or micro), availability of data, analytical skills and resources. It is reported that different international agricultural research organizations adopt different methods in setting priorities in agriculture. The commonly used methods are congruence method, checklist method, economic surplus model/benefit-cost analysis method, mathematical programming model, econometric model etc. Out of different methods, this study followed congruence method. Due to lack of data on sufficient variables like equity, sustainability, poverty etc only initial baseline (IBL) was worked out.
Growth rates were calculated by following the formula, = (logest (series)-1)*100 in MS Excel and compared share of different sectors, commodities were used to determine the priorities which is basically initial base of the congruence analysis method. Literature survey was carried to understand the priorities at different point of times given the grand realities based on the secondary data. Division wise share analysis was done to determine the regional priority Many types of data and other information are used for the priority setting study. These include policy papers, published data on agricultural statistics (national and global) comprising growth rate of area, production and yield of different crops, land use pattern, gross domestic product, exports and imports, price of the commodities and information taken from agricultural economists.
RESULTS AND DISCUSSION

Commodity Perspective
Out of total geographical land in Bangladesh (14.8 million hectares) area under forest accounts 17.5% of the total land area ( Table 2) . As per the international standards the area under forest should be about a third of the total land area (Krishiworld, 2011) . Some of the areas in Bangladesh which are not available for cultivation (about 24.2%) may be brought under forest through afforestation to balance ecosystem. Net area sown covers about 53.5% of the total land area which is about 46% in India and 21% in Pakistan. Due to limited scope for increasing the net area sown, the areas sown more than once may be increased by using the short duration high yielding varieties with suitable cropping patterns. This will lead to more intensive cropping system with higher production status of Bangladesh agriculture. The availability of land per head in Bangladesh comes to only 0.11 hectare as compared with the availability of 59 hectares in Australia, 45.07 hectares in Canada, 4.48 hectares in the USA, 2.33 hectares in Burma, 1.21 hectares in Pakistan, 0.58 hectare in India, 0.43 hectare in the UK and 0.35 hectare in Japan (Krishiworld, 2011) . This again emphasizes that with the low per capita availability of land, Bangladesh need to do well in agriculture sector to feed its ever-growing population. For this there is an urgent need to increase the cropping intensity and productivity thereby increasing the production.
Major problem in agriculture is the shrinking agricultural cropland due to increased demand for housing, industrialization and infrastructure development. Therefore, the area under all the crops and fruits and vegetables are shrinking, it is evident in table (3 and 4). The area under cereal crops is found in decreasing trend (-0.10%) but the production (4.39%) and productivity (5.55%) are in increasing trend.
This shows that there is a vertical improvement in the cereal production where the yield component played a crucial role in increasing the crop production, which is again an utmost important factor for the nation to feed its people. Net Area Sown 53.5
Total area 100.00 Source: BBS, 2010 Among the cereals, rice followed the same trend (Table 3 ). In Bangladesh, rice is grown throughout the year on high to deeply flooded low land in three seasons, namely, aus season (March-July), aman season (July-December), and boro season (January-June) with overlapping or short turnover periods (Dey and Norton, 1992) . Among the different growing seasons, the area and production of aus and aman are found decreasing in growth rate while a very slightly positive change is observed in case of boro rice during the period from 1999-00 to 2008-09. The decrease in area and production of aus and aman rice could be attributed to the low productivity of these rice due to unfavourable and unpredictable climate, and to lack of suitable varieties for upland and deepwater rice ecosystems. Thus, with the development of irrigation facilities, farmers are loosing interest in growing low yielding aus rice and relatively shallow flooded deepwater aman rice releasing this extra land for more productive boro rice. The production of boro rice is increasing mainly due to the expansion of irrigation facilities and increase in area along with the use of high yielding varieties. All the above problems are likely to threaten the sustainability of rice production in Bangladesh unless alternative ways are found to overcome the current problems facing rice in the country. However, the total rice production has an incremental growth rate (1.35%) and that's why rice is now in surplus in production. This increase in rice production has been possible owing largely to the adoption of modern rice varieties on around 73% of the cultivated rice land which contributes to about 85% of the country's total rice production. The area and production of wheat have again a negative growth rate along with its productivity (Table 4) . It is reported that many wheat farmers are now shifting to boro rice because of stable and higher yield, high return and for food security (Hussain and Iqbal, 2011) . As a result wheat cultivation is reducing gradually. On the other hand, area and production of maize with its productivity are found rapid growing due to its utility as feed to poultry, fish and animals as well as consumption to some extent by people mixing with wheat flour in Bangladesh. Its green parts are also used as fodder for cattle and dried parts as fuel which is becoming a scarce commodity in Bangladesh. Efforts may be taken to expand its cultivation in southern belt; greater Sylhet region etc. where lands remain fallow after harvest of aman rice. There is a negative or slow growth rate in respect of area and production of cash crops (Table 4) . The area and production of sugarcane is declining because it is an annual crop and can not compete with other crops. Although production technologies are available but farmers do not follow them properly as a result their yields are low and uneconomic as compared to other competitive crops. From the statistics of the last ten years, it is observed that the area under jute is continuously declining but the production and productivity has slowly increasing trend. It may be mentioned here that many jute mills have been closed by the government due to continuous loss and huge debts. On the other hand, due to the introduction of polypropylene, the people are using polypropylene instead of jute products. For these reasons, the demand of jute has been reduced. Instead, instability of the international market price, the farmers are shifting their jute lands to other profitable crops. The increased production and productivity might be mainly due to use of high yielding varieties with proper management. The area and production of cotton are also found declining very rapidly although its productivity is in incremental trend. The main reasons of reduction in area might be due to the long duration of the crop which can not be fixed in the existing cropping pattern and price fluctuation of cotton on the international market in the recent years. Besides this, the government policy laid more importance on food grain production, crop diversification and forest tree plantation in the cultivable land have reduced the land for cotton cultivation. However, the increased productivity of cotton might be due to modern agrotechniques (eg. improved varieties, fertilizer and pest management, irrigation etc.). Tea is an important cash crop in Bangladesh. It is one the largest agro-based industries in the country. Roughly two thirds of the tea production is consumed at home, while the rest one third is exported from which Bangladesh earns a substantial amount of foreign exchange. The area, production and productivity of tea are found increasing with slow rate. It is realized that the areas like mutation, polyploidy, tissue culture and genetic engineering are needed to be addressed to increase the productivity of tea in Bangladesh.
The area and production under pulse crops are found declining very fast (-9.17% and -8.01% respectively) although their productivity have slow incremental growth rate (1.27%) ( Table 4 ). The decreasing trend of area of pulses are mainly due to (i) expansion of irrigation facilities and more profitable crops are available in place of pulses in the cropping pattern, (ii) high infestation of diseases and pests compared to other crops, (iii) instability of yield due to micro-climatic fluctuations, (iv) negative response to pulses to high inputs etc. The incremental growth of productivity might be attributed to slow growth rate of production compared to area as well as the use of high yielding varieties with proper management.
The area under oilseeds is found decreasing but the production and productivity are in increasing trend due to use of high yielding varieties (Table 4 ). Although about seven oilseed crops are grown in the country but mustard alone occupies about 70% of the oilseed land followed by sesame, groundnut, linseed, soybean, sunflower and niger. Though these crops are grown in a small area of land are contributing much to increase the productivity. Groundnut and soybean are not currently being used for oil extraction. It is assumed that irrigated rice production during the rabi season displaced oilseed, pulse and spice crops that led to serious shortage of these commodities and dependence on imports.
Fruits are in general rich in vitamins and minerals, and are essential items of a balanced diet. A daily consumption of 85 g of fruits is recommended for a person (Bhuyan and Hossain, 2009) . But the availability per head per day of locally produced fruits in 2008-09, was only 25g (BBS, 2010). The area under fruits is found decreasing but its production and productivity are in increasing trend (Table 4) . Development of improved varieties and management are the gateway of this achievement. However, there is more scope to increase the production and productivity of fruits through year round production, improvisation of underutilized fruits, supply of quality planting material, reducing post-harvest losses etc.
The growth rate of area under vegetables is also found decreasing but the production and productivity are in increasing trend (Table 4 ). It is observed that the production of this crop is 3.15 million tonnes in 2008-09 which is less compared to the requirement (15.58 million tonnes). The present consumption is only 44g/day/head against 220 g of Recommended Dietary Allowance (RDA). Though the area and production of brinjal (rabi) are found decreasing, its productivity is in increasing trend. This might be due to popularization of Integrated Pest Management (IPM) technology in controlling the most important insect like brinjal shoot and fruit borer. Cabbage, cauliflower, tomato and potato are found to have slow incremental growth rate in respect of area, production and productivity.
Production and productivity of spice crops have a remarkable incremental growth rate which might be due to use of modern varieties and improved agrotechniques with high return (Table 4) . Bangladesh is producing about 1.2 million tonnes of spices against annual demand of about 2.6 million tonnes (Hussain and Iqbal, 2011) . Among the major spice crops, the area and production of onion and garlic are found to be increasing at different levels in the recent years but decreasing trend was noticed for chilli. So, major research thrust needs to be given in the areas of development of high yielding varieties and hybrids, cultivation in the homestead, hills, southern belts along with improved management practices. The crops with yield growth rate are summarized in Table 5 .
It is observed from table 5 that cereal crop production does not cope with its requirement due to increased population. The population growth rate of Bangladesh is recorded about 1.38% compared to 1.34% in India, 0.86% in USA, 0.56% in Thailand, 0.70% in UK and 0.51% in China (World Bank, 2009) . It is fact that, rice is staple food grain crop of Bangladeshi people followed by wheat. The cereal crop production was found deficit up to 1998-99 while it was found surplus in production during 2008-09 and the projected year 2020. This growth in production has been achieved through expansion of irrigation facilities, spread of modern varieties and increase in cropping intensity (Talukder, 2005) . This trend of vertical growth is needed to be sustained in future to meet the food requirement and for self-sufficiency in food grain. Pulses, oilseeds and vegetables are found deficit in production as per requirement during 1978-79 to 2008-09 and also in the projected year 2020. Lack of high yielding and short duration varieties, inadequate irrigation, cultivation of inferior lands, improper fertilizer use, slow transfer of pest and diseases, slow transfer of technology etc. are major constraints of the production of pulses and oilseeds in Bangladesh. Though the production of vegetables is in increasing trend, its daily consumption is less than the requirement. So, in addition to increase the production of vegetables, initiatives to be taken to increase its consumption. Overall, emphasis may be given to grow more pulses, oilseeds and vegetables. Since pulses, oilseeds and vegetables are considered as the major sources of proteins, fats, vitamins and minerals; the production of these crops is needed to be increased with priority basis. 
Regional Perspective
When comparing the cereal crop production with its requirement in division wise during the year 2008-09, it is observed that Chittagong, Barisal and Rangpur are deficit in production (Table 7) . Pulses and oilseed crop production are found in deficit in all the divisions. Vegetable production was found deficit in all divisions except Khulna. Divisions deficit with cereals, pulses, oilseeds and vegetables should be emphasized more to fulfill the regional requirement with the use of appropriate cropping patterns with high yielding varieties and modern agro-techniques.
The net area sown in Bangladesh is about 7943.7 thousand hectares which accounts about 53.8% of the total area (Table 8 ). It is fact that there is very limited scope to increase the areas under net crop because of a remarkable portion (24.2%) is not suitable for cultivation and about 1% of the total land area is declining every year due to increased demand for non-agricultural activities like housing, industrialization and infra-structure development (Action Aid, 2011). A large variation is observed in respect of net area sown in different divisions (646.15 to 1924.29 thousand hectares). Rajshahi, Dhaka, Khulna, Chittagong and Rangpur divisions have been found utilizing the lands more than once in a year. This might be due to adopting suitable cropping patterns in these divisions. Areas sown more than once have been observed the minimum in the Barisal and Sylhet divisions having also the lower cropping intensity of 158 and 148% respectively. These might be due to some fallow lands having salinity in the Barisal and haor basin in the Sylhet division. Initiatives are needed to grow more than one crop in a year from a single unit of land using suitable cropping patterns in all the divisions with greater emphasis to the Barisal and Sylhet division. Development of short duration high yielding varieties of crops with irrigation infra-structure are the gateway for growing crops more than once in a year. 
Export-Import of Agricultural Crops:
An adverse trade balance is observed between exports and imports during 2001-02 to 2008-09 (Table 9 ). Terms of trade has been found to be in favour of imports causing a lot of burden on foreign exchange. It is now high time that production of the agricultural crops must be given priority to reduce the improper trade balance.
Value of products:
The value of products are estimated as per production and market price of 2008-09 (Table 10) . From the table, it is revealed that rice, jute, potato, chilli, oilseeds, sugarcane and wheat contribute about 51.4%, 14.9%, 9.9%, 6.6%, 2.7%, 1.4% and 1.4% of total value respectively. So, steps to be taken to increase the production of these crops to get maximum return and to reduce the import. (Table 11) . On the other hand, share of research allocation as percentage of Gross Domestic Product (GDP) has remained more or less static (0.05 to 0.06%). It is reported that the research and development budget as percentage of GDP in USA is 2.82%, India is 0.80% and Pakistan is 0.67% (World Bank, 2011). There is now evidence that the external support for research and development is declining and at the same time developing countries are also providing less support to agricultural R &D. Dey and Deb (1990) also reported that government continues to under invest in agricultural research and that scope remains for the government to invest more. 
CONCLUSIONS AND RECOMMENDATIONS
Based on the analyses of growth rate of area, production and yield of different crops, land use pattern, gross domestic product, regional contribution to total production, exports and imports, research allocation, price of commodities etc, the following conclusions and recommendations are made:
1. Share of agriculture in GDP is 20.6% and the expenditure of agricultural research is only 0.05% of GDP which needs to be increased sharply for sustainable high growth in agriculture.
2. Bangladesh has seen the reduction in the growth rate of area under almost all crop groups i.e. cereals, cash crops, pulses, oilseeds, fruits and vegetables. But the productivity increase in these crop groups indicates an effective research and extension system. Increased investment in research systems will boost the overall vertical growth.
3. Commodity wise rice is a dominating cereal crop and staple food of Bangladesh. Its negative growth in area is a matter of concern. There is also a vast yield gap in this crop. Rice research needs to be strengthened. Accordingly, the research fund in crop sector should be diverted to rice. However, precise allocation can be made based on the human resources involved in rice research in Bangladesh.
4. The promising growth rates in the yields of oilseed and pulses, and their demand for domestic consumption, it is necessitated to allocate high research funds for these crops.
5. Fruits and vegetables are dual purpose crops which have high nutritive value and cash earnings. The high productivity of these crops need to be harnessed through effective research.
6. Cash crops and spices give economic impetus to the farmers. The allocations need to be increased to sustain the growth of these crops.
7. Necessary steps to be taken to reduce import and increase export to minimize the adverse trade balance.
8. Dhaka, Chittagong, Barisal and Rangpur divisions are to be emphasized for increasing food grain production, and all divisions for pulses, oilseeds and vegetable production.
9. Maximum net area sown is in Dhaka division followed by Rajshahi, Khulna, Chittagong, Rangpur, Barisal and Sylhet. Therefore, research and development allocation can be done on this basis.
Overall, it may be concluded that the resource allocation to agricultural research needs to be increased to a considerable extent and its distribution to be made based on commodity and regional importance.
